Expression of full-length bioactive antimicrobial human lactoferrin in potato plants.
A cDNA fragment encoding human lactoferrin (hLF) linked to a plant microsomal retention signal peptide (SEK-DEL) was stably integrated into the Solanum tuberosum genome by Agrobacterium tumefaciens-mediated leaf disk transformation methods. The lactoferrin gene was expressed under control of both the auxin-inducible manopine synthase (mas) P2 promoter and the cauliflower mosaic virus (CaMV) 35S tandem promoter. The presence of the hLF cDNA in the genome of regenerated transformed potato plants was detected by polymerase chain reaction amplification methods. Full-length hLF protein was identified by immunoblot analysis in tuber tissue extracts from the transformed plants by immunoblot analysis. The hLF produced in transgenic plant tissues migrated during polyacrylamide gel electrophoresis as a single band with an approximate molecular mass equal to hLF. Auxin activation of the mas P2 promoter increased lactoferrin expression levels in transformed tuber and leaf tissues to approximately 0.1% of total soluble plant protein. Antimicrobial activity against four different human pathogenic bacterial strains was detected in extracts of lactoferrin-containing potato tuber tissues. This is the first report of synthesis of full length, biologically active hLF in edible plants.